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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 



1-4. (Canceled) 

1 5. (Currently amended): A method for writing data to a cache memory-by-a 

2 channel control unit for the cas e wh e r e wherein a data write-in request is issued from an 

3 information processor to a storage control apparatus, the storage control apparatus including a 



4 plurality of the-channel control units each having an interface with the information processor; a 

5 disk control unit having an interface with a storage device for storing data; the-a_cache memory 

6 disposed in each channel control unit for temporarily storing temporarily data to be interchanged 

7 between the information processor and the storage device , th e cach e m e mory b e ing dispos e d in 

8 each of th e plurality of channel control units that ar e conn e ct e d to on e anoth e r through; a 

9 dedicated data transfer path between at least two cache memories us e d for storing mutually th e 

1 0 data temporarily stor e d ; an d an int e rnal_ a connector unit for conn e cting mutually to provide data 

1 1 paths among t he plurality of channel control units and the disk control uni t separate from the 

12 dedicated data transfer path , comprising: 



13 receiving data to be written from the information processor; 

14 writing the data to be written to the cache memor y of a first channel control unit ; 

1 5 transmitting the data to be written through the dedicated data transfer path to the 

1 6 ethefa second channel control unit connected to the first channel control uni t e ach other through 

17 th e d e dicat e d data transf e r path ; 

1 8 receiving through the dedicated data transfer path an acknowledgement notifying 

19 indicating that writing of the transmitted data to the cache memory disposed in the ethe^second 

20 channel control unit has been-complete d, from th e oth e r chann e l control unit ; and 

2 1 transmitting the acknowledgement to the information processor to notify the 

22 information processor that data written to the cache memory of the second channel control unit 
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23 has complete d notifving that writing to the cache m e mory of th e data to be writt e n has b e en 

24 compl e t e d, to th e information proc e ssor , 

1 6. (Currently amended): A method in a storage control apparatus for reading 

2 in data stored in a second cache memory to a first cache memor y by a chann e l control unit in a 

3 storage control apparatus , the storage control apparatus including a plurality of the-channel 

4 control units each having an interface with an information processor; a disk control unit having 

5 an interface with a storage device for storing data; th e first cach e m e mory a plurality of first 

6 cache memories each disposed in one of the channel control units for temporarily storing 

7 t e mporarily data to be interchanged between the information processor and the storage device, 

8 the first cache memory of at least two of the channel control units b eing dispos e d in e ach of th e 

9 plurality of chann e l control units that ar e connected to one another through a dedicated data 

1 0 transfer path; used for storing mutually th e data t e mporarily stor e d; a coupl e of th e s e cond cach e 

1 1 m e mori e s for storing th e sam e data mutually ; and an internal_ a connector unit for conn e cting 

12 mutually to provide data paths among the plurality of channel control units[[,]]_and the disk 



1 3 control unit separate from the dedicated data transfer pat h and the couple of se cond cach e 

1 4 m e mori e s , comprising: 

1 5 transmitting a r e ad in read-out command of the data to the second cache memory; 

16 acquiring the data from the second cache memory; 

17 writing the acquired data to the first cache memor y of a first channel control unit ; 

1 8 transmitting the acquired data through the dedicated data transfer path to the 

1 9 ethe ra second channel control unit connected to the first channel control unit e ach other through 

20 th e d e dicat e d data transfer path ; and 

2 1 receiving an acknowledgement from the second channel control unit indicating 

22 that the acquired data has been written to the first cache memory of the second channel control 

23 unit notifying that th e writing of th e transmitted data to the cach e memory dispos e d in th e oth e r 

24 channel control unit has boon completed, from the oth e r chann e l control unit . 
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1 7. (Currently amended): A method performed by a channel control unit for 

2 reading out data by a chann e l control unit for th e cas e wh e r e wherein a data read-out request is 

3 issued from an information processor to a storage control apparatus, the storage control apparatus 

4 including a plurality of the-channel control units each having an interface with the information 

5 processor; a disk control unit having an interface with a storage device for storing data; a first 

6 cache memory in each of the channel control units for temporarily storing t e mporarily d ata, to be 

7 interchanged between the information processor and the storage device, the first cache memory 

8 of at least two of the channel control units b eing dispos e d in e ach of th e plurality of chann e l 

9 control units connected to one another through a dedicated data transfer path us e d for storing 

10 mutually th e data temporarily stor e d ; a coupl e p lurality of second cache memories for storing th e 

1 1 sam e data mutually ; an d an internals connector unit to provide data paths among for conn e cting 

12 mutually the plurality of channel control units[[,]]_and the disk control unit separate from the 

13 dedicated data transfer path and th e coupl e of s e cond cach e m e mori e s , comprising: 

14 receiving from the information processor a read-out command for data for which 

1 5 the-an address is specified; 

16 determining whether the data at the specified address is stored in the first cache 

17 memor y of a first channel control unit ; 

1 8 transmitting a read- m read-out command of the data to one of the second cache 

19 memory memories if the data at the specified address is not stored in the first cache memoryof 

20 the first channel control unit ; 

2 1 acquiring the data from the second cache memory; 

22 writing the acquired data to the first cache memor y of the first channel control 

23 unit ; 

24 transmitting the acquired data through the dedicated data transfer path to the 

25 ethe ra second channel control unit connected to the first channel control unit e ach other through 

26 th e d e dicat e d data tran s f e r path ; 
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27 receiving from the ether -second channel control unit an acknowledgement 

28 notifying indicating that writing of the transmitt e d acquired data to the first cache memory 

29 disposed in the other chann e l second control unit has been-completed; and 

30 transmitting the acquired data to the information processor. 

8-11. (Canceled) 

1 12. (Currently amended): A channel control unit in a storage control 

2 apparatus including a plurality of tbe-channel control units each having an interface with the-an 

3 information processor; a disk control unit having an interface with a storage device for storing 

4 data; a first cache memor y in each channel control unit for temporarily storing t e mporarily data 

5 to be interchanged between the information processor and the storage device, the first cache 



6 memory of at least two of the channel control units being dispos e d in e ach of th e plurality of 

7 chann e l control unit connected to one another by a dedicated data transfer path used for storing 

8 mutually the data-temporarily store d data ; a coupl e of second cache memor ym e mori e s for storing 

9 th e sam e data mutually ; and an internal j | connector unit to provide data paths among fe f 

10 connecting mutually the plurality of channel control units, the disk control unit and the coupl e of 



1 1 second cache memories separate from the dedicated data transfer path , the channel control unit 

12 comprising: 

1 3 a transmitter for transmitting to the second cache memory a fead-i nread-out 

14 command for data stored in the second cache memory; 

15 an acquiring portion for acquiring the data from the second cache memory; 

16 a writing portion for writing the acquired data to the first cache memor y of the 

17 channel control unit ; 

18 a transmitter for transmitting the acquired data through the dedicated data transfer 

1 9 path to th e oth e r another channel control unit connected to the channel control unit e ach oth e r 

20 through th e d e dicat e d data transfer path ; and 

21 a receiver for receiving from the other channel control unit an acknowledgement 

22 notifying that the writing of the transmitted data to the first cache memory disposed in the other 

23 channel control unit has been-completed. 
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1 13. (Currently amended): A channel control unit in a storage control 

2 apparatus including a plurality of tfee-channel control units each having an interface with an 

3 information processor; a disk control unit having an interface with a storage device for storing 

4 data; a first cache memor y in each channel control unit for temporarily storing temporarily data 

5 to be interchanged between the information processor and the storage device, the first cache 



6 memory of at least two of the channel control units being dispos e d in e ach of th e plurality of 

7 chann e l control units connected to one another through a dedicated data transfer pat h us e d for 

8 storing mutually th e data t e mporarily s tor e d ; at least one second cache memorya coupl e of 

9 s e cond cache m e mori es for storing the same data mutually ; and an internal a connector unit to 
10 provide data paths among for conn e cting mutually the plurality of channel control units, the disk 



1 1 control unit and the at least one second cache memory separate from the dedicated data transfer 

12 path coupl e of s e cond cach e m e mori e s , the channel control unit comprising: 

13 a receiver for receiving from the information processor a read-out command for 

14 data for which the address is specified; 

1 5 a determining portion for determining whether the data at the specified address is 

1 6 stored in the first cache memor y of the channel control unit ; 

17 a transmitter for transmitting the fead-tf tread-out command for the data to the at 

18 least one second cache memory if the data at the specified address is not stored in the first cache 

19 memory; 

20 an acquiring portion for acquiring the data from the at least one second cache 

21 memory; 

22 a writing portion for writing the acquired data to the first cache memor y of the 

23 channel control unit ; 

24 a transmitter for transmitting the acquired data through the dedicated data transfer 

25 path to th e othe r another channel control unit connected to the channel control unit e ach oth e r 

26 through the dedicat e d data transf e r path ; 
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27 a receiver for receiving from the other[[-] ^channel control unit an 

28 acknowledgement notifying indicating that the writing of the transmitt e d acquired data to the 

29 first cache memory disposed in the other channel control unit has beea-completed; and 

30 a transmitter for transmitting the acquired data to the information processor. 

14-16. (Canceled) 

1 17. (Currently amended): A computer-readable medium containing a 



2 computer program executed on a first channel control unit in a storage control apparatus 

3 including a plurality of fee-channel control units each having an interface with the information 

4 processor; a disk control unit having an interface with a storage device for storing data; a cache 

5 memory in each channel unit for temporarily storing temporarily d ata to be interchanged 

6 between the information processor and the storage device, the cache memory of at least two 

7 being dispos e d in e ach of the plurality of channel control units being connected to one another 

8 through a dedicated data transfer path used for storing mutually the data-temporarily stored data ; 

9 and an int e rnal_ a connector unit to provide data paths among for conn e cting mutually the 

10 plurality of channel control units and the disk control uni t separate from the dedicated data 

11 transfer path , the computer program configured to cause the first channel control unit to perform 

12 steps comprising: 

13 receiving data to be written from the information processor; 

14 writing the data to be written to the cache memor y of the first channel control 

15 unit ; 

1 6 transmitting the data to be written through the dedicated data transfer path to the 

1 7 ethe r a second channel control unit connected to each oth e r the first channel control unit- faeugh 

18 th e d e dicat e d data transfer path ; 

19 receiving from the ether -second channel control unit through the dedicated data 

20 transfer path an acknowledgement notifying indicating that the writing of the transmitt e d data to 

2 1 the cache memory disposed in the ethe ^second channel control unit has beea-completed; and 
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22 transmitting the acknowledgement to the information processor-an 

23 acknowl e dgement notifying that th e writing to the cach e m e mory of th e data to b e writt e n has 

24 boon compl e ted . 

1 18. (Currently amended): A computer-readable medium containing a 



2 computer program executed on a first channel control unit in a storage control apparatus 

3 including a plurality of the-channel control units each having an interface with an information 

4 processor; a disk control unit having an interface with a storage device for storing data; a first 

5 cache memory in each channel unit for temporarily storing t e mporarily data to be interchanged 

6 between the information processor and the storage device, the first cache memory of at least two 

7 b e ing dispos e d in e ach o f the plurality of channel control units being connected to one another 

8 through a dedicated data transfer path use d for storing mutually th e data t e mporarily stor e d ; a 

9 coupl e of at least two second cache memories for storing the s am e data mutually ; an d an int e rnal 

1 0 ^connector unit to provide data paths among for conn e cting mutually the plurality of channel 

1 1 control units, the disk control unit and the coupl e o f at least two second cache memories separate 

12 from the dedicated data transfer path , the computer program configured to cause the first channel 

13 control unit to perform steps comprising: 



1 4 transmitting to the s e cond cach e m e mor y one of the second cache memories a 

1 5 fead4 nread-out command for data stored there in th e s e cond cach e m e mory ; 

16 acquiring the data from the one of the second cache memories s e cond cache 

17 m e mory ; 

1 8 writing the acquired data to the first cache memor y of the first channel control 

19 unit ; 

20 transmitting the acquired data through the dedicated data transfer path to the 

2 1 ethera second channel control unit connected t o the first channel control uni t each oth e r through 

22 th e d e dicated data transfer path ; and 

23 receiving from the ethef ^second channel control unit an acknowledgement 

24 notifying indicating that the writing of the transmitt e d acquired data to the first cache memory 

25 disposed in the etheF -second channel control unit has been-completed. 
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1 19. (Currently amended): A computer-readable medium containing a 

2 computer program executed on a first channel control unit in a storage control apparatus 

3 including a plurality of channel control units each having an interface with an information 

4 processor; a disk control unit having an interface with a storage device for storing data; a first 

5 cache memory in each channel unit for temporarily storing t e mporarily data to be interchanged 

6 between the information processor and the storage device, the first cache memory of at least two 

7 being dispos e d in e ach of the plurality of channel control units being connected to one another 

8 through a dedicated data transfer path used for storing mutually the data-temporarily store d data ; 

9 a coupl e o f at least two second cache memories for storing the sam e data mutually ; and-an 

1 0 int e rnal^ connector unit to provide data paths among for conn e cting mutually the plurality of 



1 1 channel control units, the disk control unit and the coupl e of second cache memories separate 

12 from the dedicated data transfer path , the computer program configured to cause the first channel 

13 control unit to perform steps comprising: 

14 receiving from the information processor a read-out command for data for which 

15 the address is specified; 

16 determining whether the data at the specified address is stored in the first cache 

17 memor y of the first channel control unit ; 

1 8 transmitting a fead- mread-out command for the data at the specified address to the 

1 9 first cach e memorvone of the second cache memories if the data is not stored in the first cache 

20 memory; 

2 1 acquiring the data from the one of the second cache memories second cach e 

22 m e mory ; 

23 writing the acquired data to the first cache memory; 

24 transmitting the acquired data through the dedicated data transfer path to the 

25 ethe ra second channel control unit connected to the first channel control uni t e ach other through 

26 the dedicated data transf e r path ; 
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27 receiving from the efee ^second channel control unit an acknowledgement 

28 notifying indicating t hat the writing of the transmitt e d acquired data to the first cache memory 

29 disposed in the ether -second channel control unit has been-completed; and 

30 transmitting the acquired data to the information processor. 

20-22. (Canceled) 
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